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Partners This release is the 0.4 version of the BSP for the Motorola MVMES5500 board on the Tornado 2.2.1 release.

Update Profile It contains a complete copy of the Motorola MVMES500 BSP. The target.nr file has been updated to include
configuration specific information essential to the operation of the MVMES500 BSP. Please review the BSP
documentation before using the BSP.

Items Supported and NOT Supported

Supported NOT Supported
= MPC7455/MPC7457 Processor = Abort Switch
= This support includes any errata work-arounds required. = TFFS (True Flash File System)
= L1, L2, and L3 Cache = VME
# L3 private memory = DMA controller in linked list mode

= MPx bus mode
* MMU (Memory Management Unit)
= Decrementer driver
* 512GB to 1GB SDRAM with ECC
= SPD (Serial Presence Detect) SROMs
= GT-64260 ASIC System Controller
= Host PCI bridge functions
= Memory controller
= 12C interface
= Device bus
= Interrupt controller
= DMA driver
= Timer/Counter as Auxiliary Clock
* Tundra Universe 2
= PCI-VME bridge
= DMA
* VxWorks Shared Memory
= Extended VME memory model
= VPD (Vital Product Data)
= Flash memory
= Up to 64MB soldered (flash0)
= 8MB socketed flash (flash1)
= Boot image in either bank
= MK48T37
* 32KB NVRAM RTC
= Alarm Clock
= Failsafe Timer
= Serial Console (16550) Driver
* GT-64260 Integrated Ethernet Driver
= (wancom)
= Wind River Gigabit Ethernet Driver
* (gei)
= PCI Auto Configuration
= PMC Module Configuriation
* |PMC module
= SCsI
= Serial
= PMCspan
= Onboard fail LED

Contents of BSP
The BSP tar image that you downloaded is named MVME5500_0. 4. t ar . gz. Extract this file into a temporary
area. It contains the following files:

README. WME5500
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MVYMES500_BSPO. 4. t ar

The WME5500_BSPO. 4. t ar file contains the following directories and/or files:

target/config/ m/5500/
Motorola.lic
WRS. lic

The first item is the directory for the MVMES500 BSP from Motorola. Motorola.lic and WRS.lic are the
license files that govern this release of the BSP.

Prerequisites

The following items must be installed BEFORE installing the BSP:

Wind River's "Tornado 2.2.1/VxWorks 5.5.1 for PowerPC"
Wind River's "BSPs/Drivers for VxWorks 5.5.1: PowerPC"

Installation Instructions

The BSP is packaged as a "tar file within a tar file". The outer tar file contains two files: a
README.MVMES5500 file with instructions for installing the BSP, and another tar file with the BSP itself.
Winzip can be used to extract the files from the downloaded tar file on a Windows 95/98 or Windows NT
system.

Installation Instructions for Unix

1. Install Tornado 2.2.1 support from Wind River.
2. Make sure the appropriate environment variables are set according to the VxWorks Tornado User's Guide.
3. Install the files contained in this BSP by performing the following:

a. Change to your VxWorks root directory.
If you view the directory you will see the "target " directory among others.
2. Uncompress and untar the downloaded file.

gunzi p MVME5500_0.4.tar.gz
tar -xvf MVME5500_0.4.tar
tar -xvf MVME5500_BSPO. 4. tar

4. Read the file target/config/ mv5500/ README for initial BSP information.

5. Rebuild the bootrom and the kernel (instructions in "target.nr"). Note that a "boot.bin", "vxWorks.st" and "vxWorks" binary image
are included as part of the BSP. These binaries have been built with the default "config.h" and can be immediately used on your
board.

6. Make sure you FLASH the bootrom binary before using the kernel.

Installation Instructions for Microsoft Windows 95/98/NT

Make sure the Tornado package from Wind River is installed.

Open the winzip application.

Use the "OPEN" winzip action to find and open the downloaded file.

Once the downloaded tar file is opened, the Winzip window will display the names of the README and BSP tar files.

To view the README file contents, select it and choose the "VIEW" winzip action.

To extract the files, select the README and BSP tar files and execute the "EXTRACT" winzip action. You will be prompted to

choose a directory into which the extracted files will be stored. This should be set to the Tornado installation directory (default is

c:\Tornado; if you view the directory you will see the "target" directory among others). After providing the directory information,

choose the "Extract" option in the "Extract” window. The extracted files will be written into the directory. (Note: WinZip may be so

fast that it seems nothing happened.)

7. Use the "OPEN" winzip action to find and open the BSP tar file. This will be in the Tornado installation directory that you
previously entered.

8. Once the tar file is opened, the Winzip window will display the names of the files which are contained in the archive. On the right
side of the list, the destination path for each file will be displayed.

9. Toinstall the BSP, select the files and execute the "EXTRACT" winzip action. You will be prompted to choose a directory into

which the extracted files will be stored. This should be set to the Tornado installation directory. After providing the directory

information, choose the "Extract” option in the "Extract” window. The extracted files will be written into the destination directories.

oA WN R

Known Limitations
None.

Additional Information

1. Socketed vs. Soldered ROMs

The J8 jumper governs which flash-ROM runs, socketed (flash1) or soldered (flash0). MOTLoad has been programmed into the socketed (flash1) flash-ROM
and a vxWorks bootrom ("boot.bin") can be programmed into the soldered (flash0) flash-ROM. See the reference pages below under "ROM considerations" for
an explanation of how to do this. The board is shipped with the J8 jumper set to enable MOTLoad.

2. How to Flash the Bootrom
An explanation of how to do this is contained in the reference pages below in the section titled: "Flashing the Boot ROM Using Motorola MOTLoad".
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VxWor ks BSP Reference : nmv5500
MVME5500
NAVE
MVMES500 - Mbtorola MVMES500
| NTRODUCTI ON

This manual entry provi des board-specific information necessary to
run VxWorks. Before using a board with VxWrks, verify that the
board runs in the factory configuration by using vendor-supplied
ROMs and junper settings and checking the RS-232 connection. This
BSP is conpatible with Wnd River's Tornado 2.2.1 devel opnment

envi ronnent .

This BSP enconpasses the MVYME5500 Single Board Conputer. The
MYME5S500 board is a VMEbus singl e-slot Conputer based on the
Power PC MPC7455/ MPC7457 processor with integrated L1 and L2 cache
as well as backside L3 cache, and the Galileo GI-64260B host
bridge with dual PCl Interface and Menory Controller. On-board
payl oad includes two PMC slots, two SDRAM banks (up to 1GB of
menory), an expansion connector for two additional banks of SDRAM
(for an additional 1GB of nenory), 8MB of socketed Boot FLASH ROM
(also referred to as "flashl" or "bank B"), up to 64MB of on-board
soldered flash (also referred to as "flash0" or "bank A"), one
10/ 100/ 1000 Et hernet port, one 10/ 100 Ethernet port, two RS232
serial ports, and 32KB NVRAM Real - Ti me C ock/ Fai |l safe Ti mer and
Uni verse 2.0 PCl to VME bridge. The MME5500 supports the | PMC761
PMC card for MVME761 |/O functionality and the | PMC712 PMC card
for MWME712 I/ O functionality.

Boot ROVB

The MVME5500 supports two banks of FLASH nenory. FlashO (32

MByt es) consists of two Intel StrataFlash 3.3 volt devices
configured to operate in 16-bit node and is sol dered onboard.

Fl ashl consists of four 56-pin TSSOP sockets which will be

popul ated with 8MB of Flash nmenory using 16-bit w de Intel

Strat aFl ash devices. Either bank can be used as the boot bank,
which will be junper selectable. The junper effectively swaps the
chip selects (GT-64260) of the two FLASH banks. When the junper is
placed on pins 1 and 2 bank A becones the boot bank. Wen the
junper is placed on pins 2 and 3 bank B becones the boot bank.
Bank B contains Mdtorola s MJTLoad firnware.

Boot Line Paraneters
To | oad VxWbrks, and for nore information, follow the
instructions in the Tornado User's Guide: Cetting Started.

Junper s
The follow ng junpers are relevant to VxWirks configuration:

Junper Functi on Description

J8 Boot ROM controller Across pins 1 and 2 to sel ect
the sol dered FLASH (flashO).
Across pins 2 and 3 to sel ect
the socketed FLASH (flashl).

J27 System control | er Across pins 1 and 2 for no

sel ection SCON.

Across pins 2 and 3 for
aut o- SCON.
Not installed for "al ways
SCON' .

J28 PMC | PMC Across pins 1 and 2 for PMC
node.
Across pins 2 and 3 for | PMC761
node.
Across pins 1 and 2 for |IPMC712
node.

J32 PMC/ | PMC Across pins 1 and 2 for PMC
node.
Across pins 2 and 3 for | PMC761
node.
Across pins 2 and 3 for |PMC712
node.

J19 Bus node sel ect Across pins 1 and 2 for 60x
node
Across pins 2 and 3 for MPX
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node
J17 SROM initialization Across pins 1 and 2 for
GT- 64260 SROM initialization.
Across pins 2 and 3 for no
GT-64260 SROM initialization.
J6,J100,J7,J101 10/ 100 Ethernet Across pins 1 and 2 to route
10/ 100 ethernet to front panel.
Across pins 2 and 3 to route
10/ 100 ethernet to MVME761.

J97,J34,J398,J99 10/ 100 Ethernet Leave pins 1 and 2 unjunpered
to route 10/100 ethernet to
front panel.

Across pins 1 and 2 to route
10/ 100 ethernet to MVME761.

For junper configuration details, see the board diagram at the end
of this entry and in the hardware nmanual .

FEATURES

The followi ng subsections list all supported and unsupported
features, as well as any feature interaction.

Supported Features

The following features of the MVME5500 board family are supported:

Feat ure Description
Processors MPC7455/ MPC7457
Up to 100MHz bus cl ock
L1, L2 and L3 cache(including Private Menory)
MW (Menory Management Unit)
Decr enment er
DRAM Up to 2GB SDRAM
SPD (Serial Presence Detect) SROWs
ECC (Error Checki ng and Correcting)
GT- 64260 Host Bridge functions
Menory Controller
12C interface
Interrupt controller
Devi ce bus
DVA functionality
Internal tiner as Auxiliary C ock
Bus Mode MPX and 60x bus node is supported
Tundra Universe 2 PCl-VME bridge
VME | nterface:
32-bit address, 32-bit data PCl bus interface
A32/ A24/ A16, D32/ D16/ D08 master and sl ave
programraebl e interrupter and interrupt handl er
full systemcontroller function
ei ght location nonitor/signal registers
DVA controller (in direct node only).
VPD Vital Product Data
FLASH Up to 64MB Fl ash (flashO or BANK A, 16-bit)
8MB Fl ash (flashl or BANK B)
Boot image in either bank

MK48T37 32KB NVRAM
Real -time cl ock
Al arm O ock
Fai | safe Ti ner
Peri pheral s Two async serial debug ports;

One 10/ 100 Mo Ethernet interface;
One 10/100/ 1000 MB Et hernet interface;
PCl Interface 64-bit PCI/PCl-X; conplies with PCl Local Bus
Speci fication,
Revision 2.1
Fai |l LED Exti ngui sh after board initialization
I PMC761 Interface Two additional asynchronous serial ports.
Two addi tional asynchronous/synchronous seri al
ports.
SCSI interface.

Unsupported Features

The follow ng features of the MVMES500 board famly are not
supported:

Feature Description

VME Interface DVA controller in linked Iist node (only direct node is
supported).
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TFFS True File Flash Systemfor the Intel StrataFlash
M scel | aneous ABORT switch

Feature Interactions
None known.

HARDWARE DETAI LS

This section details device drivers and board hardware el ements.

Menory ECC Protection

This BSP supports ECC nmenory which is enabled by default. To
di sabl e ECC, #undef | NCLUDE_ECC in config. h.

Devi ces

The device drivers, libraries and support routines included with

this BSP are:

byt eNvRam

i 8250Si o:

mi8t 37:
SsysM/64260Auxd k:
SsysM/64260Dma:
SsysM/64260I 2c:
SysMr64260I nt :
sysM/64260Phb:
pci Aut oConfi gLi b:
pci Confi gLi b:

pci Conf i gShow:
ppcDecTi ner:

Snc:
sysM/64260Snt Show:

sysCache:
sysFai | Saf e:

syshbt Vpd:
sysMbt VpdShow.
sysRtc:

uni ver se:

wanconEnd. obj :
ns8730xSuper | o( | PMC) :
z8530Si o( | PMO) :
synB95Li b(1 PMO) :

BSP CONFI GURATI ON

byte-oriented generic non-volatile RAMdriver.
Intel 8250 UART driver (debug port).

MA8T37 Ti nekeeper SRAM device driver.

GT- 64260 auxiliary clock driver.

GT- 64260 DVA driver.

GT- 64260 |2C serial EEPROM driver.

GT- 64260 interrupt controller driver.

GT- 64260 Host Bridge support.

PCl auto-configuration library.

PCl configuration library.

Show routines of PCl bus library.

Power PC decrenenter tiner driver (system
cl ock) .

GT- 64260 System Menory Control |l er support.
System Menory Controller configuration Show
routine.

MPC745x L1, L2 and L3 cache support.

STM croel ectroni cs Wat chdog/ Fai | safe Ti mer
driver.

Vital Product Data support.

Vital Product Data Show routines.

Real - Time clock and al arm cl ock support
routines.

Tundra Universe chip VME-to-PCl interface
driver.

10baseT/ 100baseTX GI- 64260 et hernet driver.
Super 1/ O controller driver.

Zil og 8536 UART driver.

SYMb3CB95A SCSI dri ver.

Mbst BSP configuration values are taken from on-board Vital

Product Data (VPD) and Serial Presence Detect (SPD) serial
EEPROVs. |f invalid SPD is encountered (as determ ned by incorrect
checksum), the menory controller is programed with default val ues
al |l owi ng access to 256MB of DRAM Executing sysM/64260SpdShow )
at the VxWorks pronpt will reveal if the SPD data is valid or not.

PCl Dynamic Allocation Spaces

PCl x_MSTR_| O_SI ZE, PCl x_MSTR_MEM O _SI ZE, PCl x_MSTR_MEM S| ZE, and

| SA_ MSTR_I O_SI ZE (where "x" is "0" or "1" relating to GI-64260 bus
0.0 and 1.0) control the sizes of the available PCl address
spaces. There is one set of definitions for each bus. The w ndows
defined by these paraneters nust be |arge enough to acconmodate
all of the PCl nenory and |/0O space requests found during PCl
autoconfiguration. If they are not, sone devices will not be

aut oconfigured. These definitions can be found in config.h.

NOTE: PCl auto-configuration is perfornmed by the bootronms. Any
changes to
PCl x_MSTR_| O_SI ZE, PCl x_MSTR_MEM O _SI ZE, PCl x_MSTR_MEM SI ZE, or
| SA_MSTR_| O_SI ZE (where "x" is "0" or "1") requires the
creation of a new
boot rom i nage.

Menory Maps

Di agranms of the CPU-PCI, PCl-VME and VME-PCl nenory mapping are
presented in config.h.
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On-board RAM al ways appears at address 0x00000000 | ocally.

Dynam ¢ nmenory sizing is supported. By default, LOCAL_MEM AUTOSI ZE
is defined so menory is auto-sized at hardware initialization

tine. If auto-sizing is not selected, LOCAL_MEM SIZE nust be set
to the actual size of DRAM nenory avail able on the board to ensure
all nenory is available. The default fixed RAM size is set to 32MB
(see LOCAL_MEM SI ZE in config.h).

Note that LOCAL_MEM SIZE only controls the anount of menory napped
by the MMJ. It does not control the ampunt of nenory detected and
configured by the Bootrom The anount of physical menory indicated
by the Serial Presence Detect data determnmines the menory
controller configuration and, if enabled, the ECCinitialization
range.

L3 Cache Private Menory Support

The BSP provi des support for L3 cache private nenory. This support
is not defined by default. To include private nenory support
change #undef | NCLUDE_CACHE L3_PM to #define | NCLUDE_CACHE_L3_PM
in config.h.

The private menmory can be configured and initialized with the
routi ne sysL3CachePnEnabl e(size) from application code, or from
the kernel pronpt. The size paraneter indicates the desired
private nenory size, 0x100000(1MB) and 0x200000(2MB) are the only
valid paraneters. Note that the private nenory nust not be enabl ed
and initialized until the MW has been initialized.

The private nmenory support can be disabled by calling the routine
sysL3CachePnDi sabl e( ).

Al so, the routines sysL3CacheFl ushD sable( ) and
sysL3Cachel nvEnabl e( ) have been designed to preserve the private
menory configuration.

Shared Menory

On all boards, shared nenory across the backpl ane can al so be used
as a network interface. The nane of the shared menory is sm The
BSP can be configured for shared nenory support by #define'ing

I NCLUDE_SM NET in config.h.

Shared nmenory network conmuni cations requires a signaling nethod
and a nethod of nutually exclusive menory resource access.

Si gnal ing can be done using software polling or interrupts. By
default, mailbox interrupts are used and SMINT_TYPE is set to
SM I NT_MAI LBOX_ 1. To use polling, #define SMINT_TYPE as

SM | NT_NONE.

There are master and slave wi ndows into VME address space to
access the VME mail box registers so that each CPU can send and
receive shared nmenory interrupts using single-byte nail boxes. The
wi ndows map a 4KB region in A32 space at address OxFB0O00000 +
(0x1000 * CPU #) into the Universe chip registers. This
configuration allows one processor to generate a SIGL interrupt in
anot her processor by accessing the other processor's nail box

regi ster and setting the SIGL bit. Each CPU has a master w ndow
covering the A32 addresses O0xFBOO0OOOO through OxFBOOf f f f
representing CPU nunbers 0 through 15. Each CPU s sl ave wi ndow
maps the appropriate address for that CPU to the Universe chip's
regi ster set.

Note that the Universe Il location nonitors are no |onger used for
shared menory interrupt notification. Al four Universe Il
location monitors are available for user applications and have
been left in their default state (disabled and unmapped).

Shared nenory resource mutual exclusion (spin lock) is inplenented
using test-and-set (TAS) and clear operations on byte-sized
semaphores. The #define for SMTAS TYPE is set to SM TAS HARD
inside of "m/5500A. h", a requirenent if VxMP is used. Hardware TAS
and cl ear operations are perforned by the sysBusTas( ) and
sysBusTasCl ear( ) routines, respectively, and i nvoke pseudo-atom c
operations.

True atomic operations are those which cannot be preenpted at the
hardware | evel and appear on a bus as a single-cycle instruction.
Pseudo- at omi c operations are conposed of nultiple instruction
cycl es executed on a bus that is | ocked (owned) by the processor
executing the instructions. This is the nmethod used when the

http://mca.motorola.com/secure/oem/OnlineServices.cfm?Pagel D=46& ProductFamily=MV M E5500& FileName=mvme5500.html& ... 10/13/2003



Motorola Computer Group Online Services Pace 7 of 16

M/ME5500 hosts the shared nenory pool (SM OFF_BOARD set to FALSE).

The routine sysBusTas( ) perforns pseudo-atonic TAS operations by
disabling interrupts (to prevent deadl ocks) and | ocki ng ownership
of the VMEbus. This routine waits up to 10 nicroseconds to |ock
the bus. If bus ownership has not been achieved at the end of this
period, the routine returns FALSE, the sane as it would if the
senmaphore had al ready been set.

The GT-642260 on the MVMES500 is not capable of translating a VME
RMW bus cycle into an onboard atomic operation. Thus if the
MVME5500 is used in a shared nenory configuration and is conpiled
with SM OFF_BOARD set to FALSE (indicating that the shared nenory
pool is onboard), then ANY_BRDS_| N _CHASSI S _NOT_RMW nust be
#define' d.

When using the MVMES500 in a shared menory configuration with
anot her type of VME board such as the MVME5100. The foll ow ng
slight nodification nust be nade to the last few lines of the
M/ME5100' s sysBusTas( ) function:
#endi f /* ANY_BRDS_I N_CHASSI S_NOT_RMN */

el se /* Slave node */
#if 0

/* A board with the UNIVERSE || can generate a VMEbus RMW */

return (sysVmeRmwTas(adrs));

#el se
return (sysVmeVownTas(adrs));
#endi f
}
}

The effect is to invoke sysvVneVownTas( ) instead of
sysVmeRnwras( ).

Interrupts

The systeminterrupt vector table has 256 entries. Vectors nunbers
are grouped according to the follow ng table:

Vector# Assigned to

0x00 - Ox1f GT-64260 Main Cause (low) interrupts
0x20 - Ox3f GT-64260 Main Cause (high) interrupts
0x40 - Ox4f GTI-64260 GPP interrupts

0x50 - Ox5f Universe related interrupts.

0x60 - Oxbf Reserved - currently unassigned.

0OxcO - Oxff Available for user application software.

As the above table shows, the BSP uses interrupt vectors (nunbers)
begi nning with 0 and proceeding to nunerically higher val ues.
Interrupts such as VME bus interrupts which can be assigned a

val ue by the user should be confined to nunbers in the range 0xcO
thru Oxff to avoid conflict with systemrequired interrupts. It is
suggested that application software avoid the use of Oxff as an
interrupt vector. Although a | egal nunber, Oxff often is

associ ated a nonrespondi ng PCl read and nmay cause confusion when
debuggi ng.

The interrupt nunber is nunerically equivalent to interrupt
vector.

The GT-64260 interrupt controller does not directly support
interrupt priorities. Software configuration can be perforned
however, which affects the order in which interrupts sources are
checked upon occurrence of an external processor interrupt. The
#define for ICI_MAIN_INT_PRIORITIES (in config.h) specifies the
order in which GI-64260 main interrupt cause bits are checked.

In addition to the interrupts associated with the GI-64260 main
interrupt cause register, the GI-64260 contains a 32-bit nulti
purpose port (MPP). The MPP pins can be configured as external
interrupt pins through association with the CGeneral Purpose Pins
(GPP). In addition sone of the MPP pins are configured for control
and status purposes. The table bel ow summarizes the MPP pin

assi gnnent s.

Pin# Vector# 1/O Polarity Source
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0 0x40 | Hi gh COwD/ COML

1 0x41 | Hi gh Unused

2 0x42 | Low Abort interrupt

3 0x43 | Low RTC & thernostat interrupts (ORed)
4 NA o Low Unused

5 NA (e} Low Unused

6 0x46 | Low Wat chdog WDNM # i nt errupt

7 0x47 | Low LXT971A interrupt (10/100Mit PHY)
8 0x48 | Low PMC 1 | NTA#

9 0x49 | Low PMC 1 | NTB#

10 Ox4a | Low PMC 1 | NTCH

11 Ox4b | Low PMC 1 | NTD#/ | PMC | NT

12 Ox4c | Low Uni ver se/ VME i nterrupt VLI NTO
13 0x4d | Low Uni verse/ VME interrupt VLINT1
14 Ox4e | Low Uni ver se/ VME i nterrupt VLINT2
15 Ox4f | Low Uni verse/ VME i nterrupt VLINT3
16  0x50 | Low PMC 2 | NTA#

17 0x51 | Low PMC 2 | NTB#

18  0x52 | Low PMC 2 | NTCH#

19 0x53 | Low PMC 2 | NTD#

20 0x54 | Low Intel 82544 interrupt

21 0x55 | Low Unused

22 0x56 | Low Unused

23 0x57 | Low Unused

24 0x58 | Low Wat chdog WDNM #

25 0x59 | Low Wat chdog W\DE#

26 0x5a (0] Hi gh GT- 64260A SROM init active output
27 0x5b | Low Unused

28 0x5c¢ o Low Unused

29 0x5d (e} Low Unused

30 0x5e | Low Unused

31 0x5f | Low Unused

For further details, refer to the appropriate board's reference
gui de.

Each "interrupt" Pin# fromthe above table is associated with a
bit in the local GPP interrupt cause register. In addition, one of
the four "main interrupt cause low' bits (24, 25, 26, or 27) is
set indicating that a GPP related interrupt has occurred. Wen one
of these four main interrupt cause bits indicates a GPP interrupt,
the interrupt handler will expect to see one or nore of the
interrupt bits fromthe above GPP set to be active. The order in
which the GPP interrupt set is checked is governed by the #define
GPP_LOCAL_I NT_PRI ORI TI ES which is found in config.h.

Aut o- Confi guration

To sinplify the addition of PCl -based add-in cards, the BSP
provides a PCl auto-configuration library.

The auto-configuration is called fromsysHMnit to di scover and
configure the installed PCl devices and bridges. PCl
auto-configuration is only called one tine - during bootrom
initialization. Device configuration includes the follow ng PCl
i nfornation:

Base Address Registers (BARs)
Space in the address map is dynamically allocated to each
valid BAR detected. Allocation pools are maintained for the
followi ng PCl address spaces:

16-Bit PCl I/0O
32-Bit PCl 1/0
PCI Menory 1/0O (non-prefetchabl e menory)
PCl Menory (pre-fetchable nenory)

I nterrupt Routing
The correct interrupt vector nunber is placed in the intLine
regi ster of the device's PCl header. To connect to the
device's interrupt, use the VxWrks intConnect( ) function
with the value read fromintLine.

PCl Header Conpl etion
The PCl auto-configuration library fills in the remainder of
the PCl header as follows:

Cache Line Size = _CACHE ALIGN S| ZE/ 4
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Latency Tiner = PCl_LAT_TI MER

Command Regi ster = I/0O enabl ed, Menory enabl ed and Bus Master
enabl ed.

| PMC Devi ces

Note that the hardware and BSP nust natch in regards to the | PMC
nmodul e. Do not attenpt to define |PMC features w thout installing
an | PMC nodul e. | PMC features shoul d be defined when an IPMC is
installed. Junpers J28 and J32 nust be configured for the proper
| PMC nmode as wel | .

Serial Configuration

The MVME5500's two asynchronous serial interfaces are provided by
the TL16C550C Uni versal Asynchronous Receiver/Transmitters (UARTS)
interfaced to the GI-64260 Device Bus. COWM is routed to a
front-panel RJ45 connector. COML is interfaced to an on-board
9-pin connector. An optional IPMC transition nodule will add four
additional interfaces available through the rear panel transition
board. By default COMR and COMB are defined as the Super 1/0
serial ports and COW and COVWb are the 78536/ 785230 serial ports.

By default, the serial port is configured as asynchronous, 9600
baud, with 1 start bit, 8 data bits, 1 stop bit, no parity, and no
hardware or software handshake. Hardware handshake usi ng RTS/ CTS
is a supported option.

SCSI Configuration

SCSI is inplenented via the | PMC nodule. To include SCSI support
change #undef | NCLUDE_IPMC, in config.h, to #define | NCLUDE_I PMC.

In order for the SYMb3CB895A to performto its full potential - of
wide ultra2 SCSI - the driver needs to be configured using the
routine scsi TargetOptionsSet( ). The following is an exanple
showi ng how to configure the driver, the code would be added to
sysScsi Config( ) in sysScsi.c:

scsild = SCSI_SET_OPT_ALL_TARGETS;
which = ( SCSI_SET_OPT_XFER PARAMS | SCSI _SET_OPT_ W DE_PARAMNG);

options. m nPeriod = 6;
opti ons. maxOf f set = 255;
options.xferWdth = 1;

if (scsiTargetOptionsSet (pSysScsiCirl, scsild, &options, which)
== ERROR)
{
printf ("Could not set target option paraneters\n");
return (ERROR);
}

In order for sysScsi Config( ) to execute during initialization
#define SCSI _AUTO CONFIG in config.h, must be changed to #undef
SCSI _AUTO _CONFI G and #undef SYS_SCSI _CONFI G nust be changed to
#def i ne SYS_SCSI _CONFI G

GT- 64260 DVA Configuration

To enabl e DVA support using the GT-64260, change the #undef

| NCLUDE_M64260_DMA in config.h to #define. The functions
specified in sysDnma. h and sysDma. c should be used to devel op
applications that are DVA device independent. Specific details
about the GI-64260 DMA functions are contained in m/64260Dme. h and
sysM/64260Dma. c. All eight DVA channels are supported in both

di rect node and chain node. The header files "nmv64260Dna. h" and
"sysDnma. h" contain #define's which may be useful to application
code which uses the DVA functions. It is suggested that these
files be #include'd by the application code.

GT- 64260 DVA snooping is turned off by default to achieve the
opti mal DVA speed. Be aware that turning off |DVA snooping wll
result in disabling snoop transactions even in the cache coherency
regions. Define |IDVA SNOOP_ON in config.h if snoop transactions
are desired.

NOTE

When using | DVA chain node, be sure that the chained descriptors
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are stored in Little Endian node in nmenory. The VxWorks LONGSWAP
macro can be used to facilitate the creation of Little Endian

descriptors.

Uni ver se/ VME DVA Support

DVA support is inplenmented as a synchronous "VxWorks driver", that
is the calling task will be blocked in an interruptable polling
loop until the DVA transfer has term nated. To keep this driver as
sinple as possible, only direct-node operations will be
inplenented, that is, linked-list node will not be supported.

This driver is strictly non-sharable; however, it contains no

guards to prevent nultiple tasks fromcalling it sinmultaneously.
It assumes that the application layer will provide atom c access
to this driver through the use of a semaphore or simlar guards.

As a precaution, it is recommended by the Tundra User's Manual
that the calling task set up a background tinmer to prevent an
infinite wait caused by a system problem Also, tasks transferring
| arge bl ocks of data should lower their priority level to allow
other tasks to run, and tasks transferring snall blocks of data
shoul d use bcopy( ) instead of calling this driver.

Net wor k Confi guration

The GT-64260 provides one 10/100 full duplex ethernet port. A
second gigabit ethernet port is provided by the Intel 82544
controller. Each port is accessed by front panel RJ45 connectors.
I NCLUDE_CEI _END i s #define'd by default, causing the Intel 82544
gigabit ethernet port (gei0) to be instantiated and initialized.
To nmake the GTI-64260 ethernet port avail abl e, | NCLUDE_WANCOM END
must be changed from #undef to #define.

I'f | NCLUDE_NETWORK, | NCLUDE_END, and | NCLUDE_WANCOM END are al |
#define' d then "wancontEnd. obj" nust be included as part of the
MACH EXTRA list in the Makefile (renove the "#" in front of
"wanconEnd. obj"). If any of the above are not #define'd, then
"wanconEnd. obj " nust be renmoved fromthe MACH EXTRA list. Failure
to followthis will result in build errors.

The Ethernet driver automatically senses and configures the port
as 1lObaseT, 100baseT, or 1000baseT (if appropriate).

VME Access

NOTE

http://mca.motorola.com/secure/oem/OnlineServices.cfm?Pagel D=46& ProductFamily=MV M E5500& FileName=mvme5500.html & ...

VME access wi ndows are docunented in the nenory nep inside of
config. h.

VMEbus accesses can be classified as either naster or slave. A
master access is one in which the accessing processor has bus
mastership (it owns the bus) and is addressing resources on

anot her VME board (the slave board). The naster addresses the

of f-board resources through a nenory mappi ng nechani sm whi ch
assigns portions of the local address space to the various VME
address spaces. These | ocal nmenory regions are wi ndows onto the
VMEbus. Each window is individually configured with a set of base
addresses -- one for the local bus, the other for the VMEbus --
and a wi ndow si ze.

A sl ave access is one in which slave VME processors all ow access
to their resources fromthe various VME address spaces through
sl ave wi ndows.

The normal VxWorks default is to enable the slave access w ndows
only on the VxWorks node which is configured as processor zero in
the bootrom paraneter list. O herw se, slave accesses are nornally
not permitted.

The default configuration for processor nunber zero nmaps all | ocal
menory onto VME A32. There are no A24 or Al6 sl ave w ndows.

There is no support for the A64/ D64 VME extensions.

To di sable any VME nmaster or slave wi ndow, just set the
appropriate VME_Axx_xxx_SI ZE macro (in config.h) to O.

Only the macros in config.h are considered user options. Macros in
mv5500A. h or nmv5500B. h shoul d not be changed by the user.
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Fai |l safe Ti ner

NOTE

Real -
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The RTC (Real -Time clock) must be running in order to use the
VxWor ks sysFailsafe functions. If the tiner is not running it can
be set using the "set" conmand inside of MOTLoad. See the MOTLoad
"help set" output to determ ne the syntax of this command.

Support for a failsafe ( i.e. watchdog ) tiner is provided. The
failsafe timer is inplenmented with the MA8T37Y Ti nekeeper SRAM
This support is not part of the standard VxWorks watchdog library,
wdLi b. Failsafe timer expiration can be reported via a nmaskabl e
interrupt or via a board reset event. The tineout |engths range
fromO (disable) to 31 seconds.

Fail safe timer support can be included in the BSP by defining

I NCLUDE_FAI LSAFE in config.h. This support by default is excluded.
There is only one failsafe timer on the board, so only one
failsafe timer can be established at any given tine.

The failsafe tiner is disabled at power-up and after a reset. The
failsafe timer support routines are defined in sysFailsafe.c.

In order to use the failsafe timer, the user will need to first
call sysFailsafeSet( ). The routine takes as paraneters the nunber
of seconds until expiration and whether or not to generate a board
reset upon expiration. If reset is set to FALSE, an interrupt
occurs, if reset is set to TRUE, a board reset occurs. Passing a
value of O for seconds will disable the failsafe timer. Once the
timer has been set, subsequent calls to sysFailsafeSet( ) wll
extend the tinmer for the specified nunber of seconds.

A call to sysFail safeCausedReset( ) will determ ne whether the
failsafe timer caused the last board reset. This information wll
be lost if a call to sysAlarnSet( ) is made prior to calling
sysFai | saf eCausedReset ( ).

A call to sysFailsafeCancel( ) will disable the failsafe tiner.
The current failsafe timer settings can be retrieved with a call
to sysFailsafeCGet( ). The current failsafe timer settings can be
displayed with a call to sysFailsafeShowm ), this displays the
current settings not the nunber of seconds until tinmer expiration.
The routine sysFailsafelntr( ) is the failsafe tinmer interrupt
handler. In order to define your own interrupt handler, sinply
edit this routine.

Time C ock and Al arm O ock

Support for a real-time clock and an alarmclock are provided. The
real -tine and al armclocks are inplenmented with the MA8T37Y
Ti nekeeper SRAM

Real -time and al arm cl ock support are included in the BSP by
defining INCLUDE_RTC in config.h. This support by default is
excl uded.

Wien the real -tine clock informati on matches the al arm cl ock
settings an interrupt will be generated.

Once set, the alarmclock will retain its settings upon a board
reset. The real-tine and alarmclock support routines are defined
in sysRtc.c.

The real-time clock can be set with a call to sysRtcSet( ). The
followi ng information needs to be supplied in order to set the
RTC: century, year, nonth, day of nonth, day of week, hour,

m nute, and second. The current RTC settings can be retrieved with
a call to sysRicGet( ). The current RTC date and time can be
displayed with a call to sysRtcShow( ). The sysRtcDat eTi neHook( )
routine is provided as a hook to the vxWrks dosFsLib as a neans
of providing the date and tine for file tinestanps.

The al arm cl ock can be programmed in the followi ng five ways:

Met hod Confi gurabl e Paraneters
Once a nonth Dat e, hour, mnute, second
Once a day Hour, m nute, second
Once an hour M nut e, second
Once a minute Second
Once a second (none)
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The alarmclock is set with a call to sysAlarnBSet( ). This routine
takes a nmethod and the alarmclock paraneters as argunents. The
alarm cl ock can be cancelled with a call to sysAl arnCancel ( ). The
current alarmclock settings can be retrieved with a call to
sysAlarnGet( ). The current alarmclock settings can be displ ayed
with a call to sysAlarnShow( ). The routine sysAlarmintr( ) is the
alarmclock interrupt handler. In order to define your own
interrupt handler, sinply edit this routine.

PCl Access

Boot

Boot

The 64-bit PCI/PCl-X busses are fully supported under the PCl
Local Bus Specification, Revision 2.1. Al configuration space
accesses are nmade with BDF (bus nunber, device nunber, function
nunber) format calls in the pciConfigLib nodule. For nore
information, refer to the man pages.

Devi ces

The supported boot devices are:

sm - shared menory (not supported in this rel ease)
gei 0 - Primary Ethernet (10baseT, 100baseTX, or 1000baseT)
wanconD - Additional Ethernet (10baseT or 100baseTX)
scsi - SCsl
Met hods

The boot nethods are affected by the boot paraneters. If no
password is specified, RSH (renpte shell) protocol is used. If a
password is specified, FTP protocol is used, or, if the flag is
set, TFTP protocol is used.

These protocols are used for both Ethernet and shared nenory boot
devi ces.

ROM Consi der ati ons

Use the follow ng command sequence on the host to re-nmake the BSP
bootromfile:

cd target/config/ m/5500

make cl ean

make bootrom

el f ToBi n boot. bin

chnod 666 boot. bin

cp boot.bin /tftpboot/boot.bin

Power down the board and switch ROM junper J8 to sel ect MOTLoad
which normally resides in flashl (bank B). Connect the Ethernet
and consol e serial port cables, then power the board back up.

Fl ashi ng the Boot ROM Usi ng Mdtorol a MOTLoad:
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First set sone MOTLoad gl obal variables to conformto your
particul ar operational environnent. This is done via a series of
gevEdit conmands: These variabl es, when set, remain in NVRAM

t hrough power cycles and can | ater be changed, if desired, with
MOTLoad gevDel ete and gevEdit conmands.

M/ME5500> gevEdit not-/dev/enetl-cipa

(Blank line term nates input.)

123.111. 32. 90

Update G obal Environment Area of NVRAM (Y/N)? y
M/MES500> gevEdit not-/dev/enet 1-sipa

(Blank line term nates input.)

123.111. 32. 180

Update G obal Environment Area of NVRAM (Y/N)? y
M/MES500> gevEdit not-/dev/enet 1-gi pa

(Blank line term nates input.)
123.111.32.1

Updat e d obal Environnment Area of NVRAM (Y/N)? y
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M/MES500> gevEdit not-/dev/enetl-file
(Blank line term nates input.)
nydi r/ boot . bin

Updat e d obal Environnent Area of NVRAM (Y/N)? y
MVMES500>

The above sequence sets the client |IP address (IP address of the
M/MES5500) to 123.111.32.90, the IP address of the server to
123.111.32.180, the IP address of the gateway to 123.111.32.1 and
the tftp file name to "nydir/boot.bin". Note that we have used
"dev/enet1l" as the ethernet device involved in the downl oad. You
can use another device, such as "dev/enet0" if you wi sh, use of
the net Show cormand will display which interfaces are "up" and
avail abl e for use in the downl oad operation.

The file is transferred fromthe TFTP host to the target board
using the tftpGet command. | MPORTANT: You nust have a TFTP server
running on your host's subnet for the tftpGet command to succeed.
The file name nmust be set to the location of the binary file on
the TFTP host. The binary file nust be stored in the directory
identified for TFTP accesses, but the file nane is a relative path
and does not include the /tftpboot directory name:

Now t hat the MOTLoad gl obal variables have been set into NVRAM

you can performthe tftp load of the file image with the follow ng
comand:

M/MES500>t ft pGet - d/ dev/ enet 1

Noti ce that we have specified "/dev/enetl" as the interface. This
is the same interface that was specified with the gevEdit conmmand.
If no interface is specified on the tftpGet command |ine, MOTLoad
defaults to "dev/enet0". Also take note that you can override the
NVRAM settings previously set via the gevEdit conmand by

speci fying additional MOTLoad options on the tftpGet command |ine.
The "-c" option can override the client |P address, the "-s"
option can override the server |IP address, the "-g" option can
override the gateway | P address, and the "-f" option can override
the file nane.

After the file is |loaded onto the target, the flashProgram comrand
is used to put it into soldered FLASH parts (flashO or bank A).
Bef ore using the flashProgram command you nust first determ ne

whi ch flash bank to specify (-d option) and the offset (-0
option). To do this, first run the flashShow MOTLoad command:

MMES5001 > fl ashShow
Devi ce- Nane Base- Address, Si ze Device-Size, Count Boot Type

/ dev/flash0 F2000000, 02000000 01000000, 00000002 No Intel 28F128
/dev/flashl FF800000, 00800000 00400000, 00000002 Yes Intel 28F320
MWMES5001 >

The above display shows that the MOTLoad was booted fromthe

"/ dev/flashl" (socketed) bank because the word "Yes" appears under
the "Boot" colum. Thus the other bank, nanely "/dev/flash0"

(1 abel ed "No" under the "Boot" columm) is available for flashing
the VxWorks bootrom The offset "-0" option paranmeter is conputed
in the follow ng way:

of fset _value = size - 0Oxfff00
Where "size" is 0x02000000 (taken fromthe "/dev/flash0" "Size"
colum. The value Oxfff00 is always the value used in flashing a
VxWor ks bootrominage. It represents 1MB minus a 0x100 offset
designed to align the beginning of the i mage being flashed with
the powerPC reset vector at Oxfff00100. Performng this
conmput ati on vyi el ds:

of f set _val ue = 0x02000000 - Oxfff00 = Ox01f 00100
The fl ashProgram command becones:

fl ashProgram -d/ dev/fl ashO -001f 00100 -nfff00
Because we are dealing with "/dev/flash0" which is the MOTLoad
default for this command we could | eave the "-d" option off but it
does not hurt to include it.

Be aware that if MOTLoad is running from sol dered flash
("/dev/flash0") and we wish to flash the VxWrks bootrominto the
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"/ dev/flashl" the calculation for offset would be:
of fset _flashl = 0x00800000 - Oxfff00 = Ox700100
And the command woul d be:
fl ashProgram -d/ dev/fl ashl -000700100 - nfff00
| MPORTANT

DO NOT use the flashProgram comrand to flash into the bank | abel ed
"Yes" by the flashShow command. Doing so will destroy the MOTLoad
firmware image.

Wien the flashProgram conmand is finished, power down the board
and switch ROM junper J8 to select soldered FLASH (flashO or bank
A) by placing the junper across pins 1 and 2). Power the board
back up. The VxWorks boot image which you just flashed will be in
control .

SPECI AL CONSI DERATI ONS

The rom resi dent inages, bootromres_high, vxWorks.res_romres_| ow
and vxWrks.res_romnosymres_|low mentioned in the section Mke
Targets do not work with the el fToBin tool released with Tornado
2.0. Anodified version of el fToBin has to be used in order to get
these i mages working. Please refer to SPR #8845 for a new version
of el fToBin.

Known Probl ens

The follow ng problens are known to exist with the BSP. Wnd River
has been notified of these problens.

When t hrough the shared nmenory inteface, the follow ng warning
message sequence appears. There are no lasting ill effects from
this nessage, shared nmenory functions properly:

Attached TCP/IP interface to fei unit O

Attaching network interface 100... done.
Initializing backpl ane net with anchor at 0x4100... done.
Backpl ane anchor at 0x4100... Attaching network interface snD... done.

Unable to add route to 144.191.0.0; errno = Oxffffffff.

When using the IPMC nodule, it is not possible to boot the kernel
fromthe SCSI drive unless the follow ng nodifications are made to
"../lall/boot Config.c":

In the scsilLoad( ) routine renove the follow ng section of code:

pChi o = dpartDevCreate((CBlI O DEV_ID) pScsi Bl kBoot Dev,
NUM_PARTI TI ONS_DI SK_BOOT,
usr Fdi skPart Read) ;

if (NULL == pChi o)

printErr ("scsiload: dpartDevCreate returned NULL.\n");
return (ERROR);
}

/* initialize the boot block device as a dosFs device nanmed */

if (ERROR == dosFsDevCreate(bootDir,
dpart Part Get ( pCbi o, PARTI TI ON_DI SK_BOOT) ,
20, NONE))
{
printErr ("scsiload: dosFsDevCreate returned ERROR \n");
return (ERROR);
}

And replace it with:
if (dosFsDevlnit (bootDir, pScsiBl kBootDev, NULL) == NULL)
{
printErr ("dosFsDevlinit failed.\n");
return (ERROR);
}
Del i vered Objects

The delivered objects are: bootrom vxWrks, vxWrks.sym and
vxWor ks. st .
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Make Targets

The nake targets are listed as the nanes of object-format files.
Append . hex to each to derive a hex-fornat file name.

boot rom

boot r om uncnp

bootromres_high (bootromres does not build)

vxWorks (with vxWorks. sym

vxWor ks_rom

vxWor ks. st

vxWor ks. st _rom

vxWorks. res_romres_|l ow (vxWrks. res_rom does not build)

vxWorks. res_rom nosymres_|l ow (vxWrks.res_romnosym does not build)

Speci al Routines
BOARD LAYOUT

The di agrans bel ow show fl ash EEPROM | ocati ons and j unpers
rel evant to VxWorks configuration:

-- MME5500
VN
|| e ]
I J27 J8 -==
- [ 11 -==
| [T 11 -==
| [1 11 -==
| [ 11 -==
| [T 11 -==
| [ 11 -==
| 111 -==
| PMC [T 11 -==
| Connect or -==
| [1 11 -==
| 111 -==
| 111 -==
| [ 11 -==
| +o---- e + [1 11 -==
| | [ I [T 11 -==
I [ Xu2 | | XUl | [ 11 -==
| | [ I [T 11 -==
| +omm - +  H----- + -==
| J8 J10 J17 -==
| ROM Junper ... [1 11 |
I 13 111 I
| [1 11 |
I [ 11 I
| [T 11 |
I [ 11 I
| [ [1 11 |
| [ PMC [T 11 |
| || Connect or |
| [ 111 |
| Memory [ 111 I
| Mezzani ne || [l 11 |
| Connector || [1 11 |
| I [l .<-332
| [ [1 11 |
I [ [ 11 -==
| [ [T 11 -==
| -==
| -==
| J19 -==
| -==
I - ==
| -==
G gE |
|_ -==
|. - ==
10/ 100 | -==
BaseT | -==
|_ -==
|_ -==
| - ==
CcovD | 1-==
|- J28 -==
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